






























4HE  SERENDIPITOUS  DISCOVERY  OF  THE  ANTICANCER  PROPERTIES 
OF CISPLATIN DATING BACK TO  PROMOTED A GREAT DEAL OF 
INTEREST IN THE AREA OF METALBASED ANTITUMOUR AGENTS 4HE 
LARGE  ANTICANCER  EFFECTS  OBSERVED  FOR  CISPLATIN  SUGGESTED 
THAT  OTHER  METALBASED  COMPOUNDS  AT  LEAST  IN  PRINCIPLE 
MIGHT  BE  SIMILARLY  USEFUL  AS  ANTITUMOUR  DRUGS    3INCE 
!U)))	  IS  ISOELECTRONIC  AND  ISOSTRUCTURAL  WITH  0T))	  SQUARE 
PLANAR  GOLD)))	  COMPLEXES  SOON  APPEARED  TO  BE  SUITABLE 
CANDIDATES  FOR  BIOLOGICAL  TESTING  (OWEVER  IN  COMPARISON 
WITH  0T))	  COMPOUNDS  !U)))	  ANALOGUES  TURNED  OUT  TO  BE 
RELATIVELY  UNSTABLE  AND  LIGHTSENSITIVE  AND  TO  UNDERGO  EASY 




(OWEVER  DURING  THE  EARLY  ´S  THERE  WAS  A  REVIVAL  OF 
INTEREST  TOWARD  GOLD)))	BASED  ANTICANCER  COMPOUNDS 
DRIVEN  BY  A  FEW  NOVEL  COMPOUNDS  ENDOWED  WITH 
IMPROVED  STABILITY  AND  WITH  ENCOURAGING  PHARMACOLOGICAL 
PROPERTIES  &OR  INSTANCE  A  SERIES  OF  ORGANOGOLD)))	  $!-0 
$!-0    O#(#(.-E	  COMPLEXES  ;!U$!-0	8=  WERE 
PREPARED  AND  CHARACTERIZED  BY  "UCKLEY  0ARISH  AND  &RICKER 
AND SCREENED FOR ANTITUMOUR ACTIVITY WITH POSITIVE RESULTS  
/THER GOLD)))	 COMPLEXES WITH PUTATIVE ANTICANCER PROPERTIES 
WERE  PREPARED  AND  TESTED  IN  THE  SAME  PERIOD  EG  THE 
GOLD)))	  COMPLEX  OF  STREPTONIGRIN  AND  THE  TRICHLOROGOLD)))	 
DERIVATIVES  OF  METHYLIMIDAZOLE  METHYLBENZOXAZOLE  AND 
DIMETHYLBENZOXAZOLE DESCRIBED BY 0ONTICELLI ET AL 
,ATER  ON  IN  THE  ATTEMPT  OF  OBTAINING  PHARMACEUTICALLY 
USEFUL SUBSTANCES WITH AN EVEN BETTER STABILITY PRO½LE SOME 
CLASSICAL SQUARE PLANAR GOLD)))	 COMPLEXES BASED ON A VARIETY 
OF  STRUCTURALLY  DIFFERENT  LIGANDS  WERE  PREPARED  AND  TESTED 
  )N ORDER  TO ENHANCE  THE  STABILITY OF  THE GOLD)))	  CENTRE 
MULTIDENTATE LIGANDS SUCH AS POLYAMINES CYCLAM TERPYRIDINE 
AND PHENATHROLINE WERE PREFERENTIALLY USED ! FEW RESULTING 















OUT  TO  OVERCOME  LARGELY  RESISTANCE  TO  CISPLATIN  IN  CISPLATIN








&AN  AND  2ANFORD  PREPARED  AND  CHARACTERISED  A  NUMBER  OF 
ANALOGUES  CONTAINING  CARBOXYLATE  LIGANDS  IN  THE  PLACE  OF 
CHLORIDE  TO  IMPROVE AQUEOUS  SOLUBILITY  4HE MAIN  STRUCTURAL 
ASPECTS OF THESE COMPLEXES WERE UNAMBIGUOUSLY ELUCIDATED 
BY 8RAY DIFFRACTION STUDIES !LL THESE GOLD)))	 COMPLEXES WERE 
THEN  TESTED  FOR  CYTOTOXIC  PROPERTIES  IN  VITRO  AGAINST  -/,4
  HUMAN  LEUKEMIA	  AND ##  MOUSE  TUMOUR	  CELL  LINES 
!  CYTOTOXICITY  PRO½LE  SIMILAR  TO  CISPLATIN  WAS  FOUND  IN  THE 
CASE OF -/,4 CELL  LINE WHEREAS NO SIGNI½CANT ACTIVITY WAS 
OBSERVED ON THE ## CELL LINE 
)N    IN  COLLABORATION  WITH  -INGHETTI  AND  #INELLU 
5NIVERSITY  OF  3ASSARI  )TALY	  WE  REALISED  THAT  SOME  NOVEL 
GOLD)))	 COMPLEXES BEARING THE BIPYRIDYL MOTIF BIPY	 MIGHT 
BE  ADVANTAGEOUSLY  EMPLOYED  FOR  CANCER  TREATMENT  4HESE 
COMPOUNDS  TURNED  OUT  TO  BE  REASONABLY  STABLE  WITHIN  A 
PHYSIOLOGICAL BUFFER AND TO PRODUCE RELEVANT ANTIPROLIFERATIVE 
EFFECTS  ON  VARIOUS  HUMAN  TUMOR  CELL  LINES  4ABLE	 
 ! DETAILED DESCRIPTION OF THESE COMPOUNDS  IS GIVEN  IN THE 
NEXT  SECTION  !  NUMBER  OF  ANALOGUES  WERE  SUBSEQUENTLY 
PREPARED AND CHARACTERIZED
)N  THE  SAME  YEARS  &REGONA  AND  COWORKERS  PREPARED 
AND  CHARACTERISED  SOME  NOVEL  GOLD)))	  DITHIOCARBAMMATE 
COMPOUNDS  SHOWING  A  VERY  PROMISING  CHEMICAL  AND 








)N  THE  SAME  YEARS  THE  SOLUTION  BEHAVIOUR  AND  THE 
CYTOTOXIC  PROPERTIES  OF  CHLORO  GLYCYLHISTIDINATE  GOLD)))	 
'(!U	    &IGURE  	  A  COMPLEX  WITH  PROMISING  CHEMICAL 
AND  BIOLOGICAL  PROPERTIES    WAS  REPORTED  .OTABLY 
THIS  GOLD)))	  PEPTIDE  COMPLEX  MANIFESTED  A  FAR  HIGHER 
CYTOTOXIC  ACTIVITY  TOWARDS  THE  ESTABLISHED  !  OVARIAN 
CARCINOMA  HUMAN  CELL  LINE  SEE  4ABLE  	  COMPARED  TO  ITS 
ZINC))	  PALLADIUM))	  PLATINUM))	  AND  COBALT))	  ANALOGUES 
PROVING  THAT  THE  GOLD)))	  CENTRE  HAS  A  CRUCIAL  ROLE  IN 
DETERMINING THE PHARMACOLOGICAL EFFECTS 
!  NOVEL  SERIES  OF  GOLD)))	  COMPOUNDS  OF  POTENTIAL  USE 
AS  ANTICANCER  AGENTS  NAMELY  THE  GOLD)))	  PHENYLPYRIDINE 
PPY	  DERIVATIVES  WERE  DESCRIBED  BY  &AN  AND  2ANFORD  AT 
THE BEGINNING OF  THE ´S  ;!UPPY	#L=  FORMING A ½VE




















































CHARACTERISED  AND  TESTED  IN  OUR  LABORATORY  EXHIBITING 
INTERESTING IN VITRO BIOLOGICAL PROPERTIES 4ABLE 	 AS DESCRIBED 
IN MORE DETAIL IN THE NEXT SECTION 
/VERALL  THE  RENEWED  INTEREST  FOR  GOLD)))	  COMPOUNDS  AS 
POTENTIAL ANTITUMOUR AGENTS  THAT STARTED AT  THE BEGINNING 
OF  ´S  HAS  RESULTED  UNTIL  NOW  IN  THE  PRODUCTION  OF  A 
CONSPICUOUS  NUMBER  OF  GOLD)))	  AND  ORGANOGOLD)))	 
COMPOUNDS  CHARACTERISED  BY  A  GREAT  STRUCTURAL  VARIETY  AND 
BY ENCOURAGING PHARMACOLOGICAL PROPERTIES .OTABLY MOST OF 
3OME  INTERESTING  GOLD)))	  PORPHYRIN  COMPOUNDS  WERE 
½RST DESCRIBED BY #HI -ING #HE AND (ONGZHE 3UN IN  
.OTABLY  THESE  COMPOUNDS  MANIFESTED  SOME  TARGETING 
SPECI½CITY  FOR  $.!  AND  SEEMED  VERY  PROMISING  FOR  CANCER 
TREATMENT  IN  TERMS  OF  CYTOTOXIC  POTENCY  $ETAILS  OF  THEIR 
CHEMISTRY AND OF THEIR BIOLOGICAL ACTIONS ARE GIVEN IN THE NEXT 
SECTION 
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;!UBIPY	/(	=;0&=    AND  ;!UBIPY
C(	/(	=;0&=    TWO 
GOLD)))	  COMPOUNDS  CHARACTERIZED  BY  THE  PRESENCE  OF  A 















4HE  COMPLEXES   AND   ARE  SOLUBLE  ENOUGH  IN  AQUEOUS 
BUFFERS  4HE  INTENSE  VISIBLE  BANDS  OF  THESE  COMPLEXES 
,-#4 IN NATURE ARE DIAGNOSTIC FOR THE PRESENCE OF GOLD  
VISIBLE  SPECTRA  WERE  EXPLOITED  TO  MONITOR  THE  REACTIVITY 
OF  THESE  GOLD)))	  COMPOUNDS  WITH  BIOMOLECULAR  TARGETS 
.OTABLY THESE TWO COMPLEXES MANIFESTED A CLEARLY DIFFERENT 
BEHAVIOUR IN THE REACTION WITH ASCORBATE SODIUM ASCORBATE 
CAUSES  IMMEDIATE  DISAPPEARANCE  OF  THE MAIN  VISIBLE  BAND 
OF  THE  ;!UBIPY	/(	=  CHROMOPHORE  BUT  DOES  NOT MODIFY 
THE  VISIBLE  SPECTRUM OF  ;!UBIPYC(	/(	=  4HIS MEANS  THAT 
THE  OXIDATION  STATE    IS  MORE  STABLE  IN  THE  CASE  OF  THE 
ORGANOGOLD)))	  COMPLEX  COMPARED  TO  ;!UBIPY	/(	=;0&= 
IN  LINE  WITH  PREVIOUS  INDICATIONS  FROM  ELECTROCHEMICAL 
STUDIES MAKING THE  FORMER COMPLEX A BETTER CANDIDATE  FOR 
PHARMACOLOGICAL STUDIES  
4HE  IN  VITRO  CYTOTOXICITY  PROPERTIES  OF  THESE  BIPYRIDYL 
GOLD)))	 COMPLEXES WERE ANALYSED TOWARD THE HUMAN OVARIAN 
CARCINOMA  CELL  LINE  !  EITHER  SENSITIVE  !3	  OR 
RESISTANT  !2	  TO  CISPLATIN  "OTH  GOLD)))	  COMPLEXES 
SHOWED  IMPORTANT  CELL  KILLING  EFFECTS  WITH  )#  VALUES 
FALLING IN THE LOW MICROMOLAR RANGE SEE 4ABLE 	 ;!UBIPYC
(	/(	=;0&= TURNED OUT TO BE THE MOST ACTIVE WITH A TWOFOLD 
HIGHER  ACTIVITY  THAN  CISPLATIN  IN  THE  !2  CELL  LINE  4HE 
CYTOTOXIC PROPERTIES OF THESE COMPLEXES WERE ALSO EVALUATED 




ACTIVE COMPARED  TO  THE !  LINE .OTABLY  THESE GOLD)))	 
COMPLEXES  RETAIN  TO  A  LARGE  EXTENT  THEIR  CYTOTOXIC  ACTIVITY 
TOWARD THE CISPLATINRESISTANT !2 AND ##2&#%-2 LINES 
SUGGESTING THAT THE MECHANISMS OF  RESISTANCE TO CISPLATIN  
MOST  LIKELY  INTRACELLULAR  DETOXI½CATION  AND  INCREASED  REPAIR 
OF $.! DAMAGE ARE SCARCELY EFFECTIVE TOWARD THESE GOLD)))	 
COMPLEXES  IN  LINE  WITH  PREVIOUS  ½NDINGS  ON  OTHER  GOLD)))	 
COMPOUNDS 
4HE CYTOTOXIC PROPERTIES OF  THE  FREE ´BIPYRIDYL  LIGAND 
WERE ALSO  TESTED  THIS  LIGAND  IS PRACTICALLY DEVOID OF  TOXICITY 
TOWARD  THE  !3  CELL  LINE  WHILE  SHOWING  SOME  PARTIAL 
ACTIVITY  AT  HIGH  CONCENTRATIONS  IN  THE  OTHER  CELL  LINES 
4ABLE 	 
)N  SUMMARY  THESE  NOVEL  GOLD)))	  COMPLEXES  BEARING 
THE  BYPIRIDYL  MOTIF  SHOWED  ACCEPTABLE  STABILITY  WITHIN 
PHYSIOLOGICALLIKE  ENVIRONMENTS  WHILE  EXHIBITING  IMPORTANT 
CYTOTOXIC  PROPERTIES  )N  ADDITION  PRELIMINARY  STUDIES  HAVE 
POINTED  OUT  THAT  THE  INTERACTIONS  OF  THESE  COMPLEXES WITH 
$.! ARE WEAK WHEREAS  RELATIVELY  TIGHT  ADDUCTS  ARE  FORMED 
UPON REACTION WITH MODEL PROTEINS AND SERUM PROTEINS 
'IVEN  ITS  GREATER  STABILITY  WITHIN  BIOLOGICAL  ¾UIDS  EVEN 
IN  THE  PRESENCE  OF  REDUCING  AGENTS  THE  ORGANOMETALLIC 
;!UBIPYC(	/(	=;0&=  COMPOUND  HOLDS  PROMISE  AS  A 
POTENTIAL ANTITUMOUR DRUG AND IS UNDERGOING MORE EXTENSIVE 
BIOLOGICAL TESTING 
6ERY  RECENTLY  OTHER  NEW  ORGANOGOLD)))	  ANALOGUES 
;!UBIPYDMB(	XYLIDINE	=0&	    BIPY
DMB    DIMETHYL 
BENZYL	´BIPYRIDINE	  AND  ;!UPYDMB  #(#//	=    PY
DMB 
  DIMETHYLBENZYL	PYRIDINE	  &IGURE  	  HAVE  BEEN 
SYNTHESIZED AND SUCCESSFULLY TESTED IN OUR LABORATORY 
B  'OLD)))	 0ORPHYRINS
!  SERIES  OF  INTERESTING  GOLD)))	  MESOTETRAARYLPORPHYRINS 
400	  COMPLEXES  WERE  RECENTLY  DESCRIBED  BY  #HI  -ING 
#HE  (ONGZHE  3UN  AND  COWORKERS  4HESE  COMPOUNDS  OF 
GENERAL  FORMULA  ;!U)))	P9400	=#L  ;WITH  9   (  A	 -E  B	 
/-E  C	  "R  D	  AND  #L  E	=  SEE  &IGURE  	  WERE  PREPARED 
AND  CHARACTERISED  BY  CLASSICAL  PROCEDURES  #OORDINATION 












THE  GOLD)))	  CENTRE  !CCORDINGLY  THESE  GOLD)))	  PORPHYRINS 
EXHIBITED  EXCELLENT  STABILITY  IN  SOLUTION  AROUND  P(    NO 






HUMAN  CANCER  CELL  LINES  INCLUDING  SOME  DRUG  RESISTANT 
VARIANTS WERE MEASURED THROUGH THE -44 ASSAY 2EMARKABLY 
ALL  GOLD)))	  PORPHYRINS  SHOWED  RELEVANT  ANTIPROLIFERATIVE 
EFFECTS WITH )# ^  ¯ - )MPORTANTLY A WAS FOUND TO BE 
SIMILARLY CYTOTOXIC  TOWARD CISPLATINRESISTANT NASOPHARYNGEAL 











ACTIVITIES  3O  THESE  AUTHORS  CONCLUDED  THAT  THE  PORPHYRIN 
LIGAND  IS  CRUCIAL BOTH  IN  STABILIZING  THE !U)))	  CENTRE AND  IN 
CARRYING THE METAL TO ITS CELLULAR TARGETS 
$.!  IS ONE OF  THE MAJOR  TARGETS  FOR  ANTICANCER DRUGS   
AND BINDING OF METALLOPORPHYRINS TO $.! HAS BEEN STUDIED 
EXTENSIVELY    (ONGZHE  3UN  AND  COWORKERS  EXAMINED  THE 
INTERACTION OF REPRESENTATIVE GOLD)))	 PORPHYRINS WITH DUPLEX 
$.!  BY  56VIS  ABSORPTION  TITRATIONS    )SOSBESTIC  SPECTRAL 
CHANGES  AND  SIGNI½CANT  HYPOCHROMICITY  OF  THE  3ORET  BAND 
WERE NOTICED UPON ADDITION OF CALF THYMUS $.! SUGGESTING 
A  DIRECT  INTERACTION  OF  GOLD)))	  PORPHYRINS  WITH  THE  $.! 
DOUBLE HELIX -OREOVER BY USING CONFOCAL MICROSCOPY THESE 










COMPOUNDS  DERIVED  FROM  THE  ±FUSION²  OF  TWO  OR  MORE 
MONOMETALLIC  MOLECULAR  FRAGMENTS  IN  WHICH  THE  SPECI½C 
REACTIVITY  OF  EACH  METAL  CENTRE  IS  FURTHER  CONTROLLED  BY  ITS 
INTERACTIONS WITH THE NEARBY METAL CENTRES	 AND BY THE OVERALL 
MOLECULAR  FRAMEWORK  4HIS  STRATEGY  HAS  BEEN  SUCCESSFULLY 
PURSUED  BY  &ARRELL  AND  HIS  GROUP  IN  THE  CASE  OF  ANTICANCER 
PLATINUM))	 COMPOUNDS  .OTABLY INCORPORATION OF TWO OR 
MORE	 METAL CENTRES WITHIN AN EXTENDED MOLECULAR FRAMEWORK 



























































TO  BE  TESTED  AS  ANTICANCER  AGENTS  STARTING  FROM  THE 












ONE  !UOXO	  TURNED  OUT  TO  BE  ^  TIMES  MORE  ACTIVE 
AGAINST BOTH CELL LINES AND WILL MERIT FURTHER PHARMACOLOGICAL 
STUDIES 
4HE  INTERACTIONS  OF  TWO  REPRESENTATIVE MEMBERS  OF  THIS 
SERIES !UOXO AND !UOXO	 WITH A FEW MODEL PROTEINS SERUM 
ALBUMIN CYTOCHROME C UBIQUITIN	 AND WITH CALF THYMUS $.! 
WERE  ANALYSED  IN  DETAIL  BY  VARIOUS  SPECTROSCOPIC METHODS 
"OTH  TESTED  COMPOUNDS  MANIFESTED  A  HIGH  AND  PECULIAR 





BINDS  WEAKLY  AND  REVERSIBLY  WITH  $.!  MOSTLY  THROUGH 




!S  DESCRIBED  ABOVE  THE  RENAISSANCE  OF  INTEREST  TOWARD 
GOLD)))	  COMPLEXES  AS  POTENTIAL  ANTICANCER  METALLODRUGS 
HAS  RESULTED  IN  A  NUMBER  OF  STRUCTURALLY  DIVERSE  GOLD)))	 
COMPOUNDS OF APPRECIABLE CHEMICAL STABILITY AND OF RELEVANT 
BIOLOGICAL  ACTIVITY  THAT  MERIT  FURTHER  PHARMACOLOGICAL 
AND  MECHANISTIC  INVESTIGATIONS  !SSESSMENT  OF  IN  VITRO 
CYTOTOXICITY  HAS  REPRESENTED  THE  MAIN  CRITERION  FOR  THE 
INITIAL  BIOLOGICAL  SCREENING  OF  THESE  SUBSTANCES  (OWEVER 
FOR SOME OF THESE COMPOUNDS THE PHARMACOLOGICAL STUDIES 
HAVE BEEN  SUBSEQUENTLY EXTENDED WELL BEYOND ASSESSMENT 
OF  CYTOTOXICITY  BY  ANALYSING  THEIR  ACTIONS  ON  A  NUMBER  OF 




SUCH  AS $.! AND PROTEINS  HAS BEEN  STUDIED  IN DETAIL  BY  A 
NUMBER  OF  BIOCHEMICAL  BIOPHYSICAL  AND  PHYSICOCHEMICAL 
METHODS  
9ET THE MOLECULAR MECHANISMS THROUGH WHICH THE OBSERVED 
BIOLOGICAL  EFFECTS  ARE  PRODUCED  REMAIN  LARGELY  UNKNOWN 
(OWEVER ON THE GROUND OF THE AVAILABLE  INFORMATION SOME 
CONSIDERATIONS AND SUGGESTIONS MAY BE ANTICIPATED 
4HE  MECHANISTIC  STUDIES  CARRIED  OUT  SO  FAR  ON  GOLD)))	 
COMPLEXES  HAVE  ALWAYS  BEEN  REFERRED  AND  COMPARED  TO 
CISPLATIN  IT EMERGES HOWEVER THAT THE RESPECTIVE MOLECULAR 
MECHANISMS ARE RATHER DISTINCT 4HE FEW GOLD)))	 COMPOUNDS 
FOR  WHICH  ADVANCED  PHARMACOLOGICAL  TESTING  HAS  BEEN 
CARRIED  OUT  OFFER  A  RATHER  PUZZLING  MECHANISTIC  PRO½LE  )N 
SOME  CASES  ¯  EG  GOLD)))	  PORPHYRIN  COMPLEXES  EVIDENCE 
OF  DIRECT  $.!  DAMAGE  HAS  BEEN  GATHERED  IN  THE  OTHER 
CASES THE EFFECTS ON $.! AND ON THE CELL CYCLE APPEAR TO BE 
MODEST SO THAT IT IS RATHER UNLIKELY THAT $.! MAY REPRESENT 







































CYTOTOXICITY  CAUSED  BY  THE  GOLD)))	  COMPLEXES 
;!UPHEN	#L=#L  AND  ;!UDIEN	#L=#L  ONLY  RESULTS  IN  VERY 
MARGINAL $.! DAMAGE ADDITIONALLY ONLY WEAK CELL CYCLE EFFECTS 
WERE  SEEN  IN  COMPARISON  WITH  CISPLATIN  FURTHER  SUGGESTING 
A  DIFFERENT  MOLECULAR  MECHANISM  !  SIMILAR  SITUATION  WAS 
PREVIOUSLY  FOUND  FOR  GOLD)))	  $!-0  COMPOUNDS  EXHIBITING 
MODEST $.! BINDING PROPERTIES  4HUS $.! IS LIKELY NOT TO 
BE THE PRIMARY TARGET FOR SEVERAL OF THE INVESTIGATED GOLD)))	 
COMPOUNDS  %VEN  IN  THE  CASES  WHERE  SOME  EVIDENCE  OF 
A DIRECT  INTERACTION WITH $.! HAS BEEN  REPORTED  EG  THE 
GOLD)))	  PORPHYRIN  COMPLEXES  THE  MECHANISMS  OF  $.! 
DAMAGE  AND  CELL  DEATH  SEEM  TO  BE  DISTINCT  FROM  THOSE 
INDUCED BY PLATINUM METALLODRUGS 
"ASED  ON  NEWLY  OBTAINED  EXPERIMENTAL  EVIDENCE  IT  IS 
TEMPTING TO PROPOSE THAT GOLD)))	 COMPOUNDS MAY EXERT THEIR 
CYTOTOXIC  EFFECTS  BY  CAUSING  DIRECT  MITOCHONDRIAL  DAMAGE 
THROUGH  MODI½CATION  OF  SPECI½C  PROTEINS  &OR  EXAMPLE  IN 






FUNCTIONS  4HIS  HYPOTHESIS  IS  FURTHER  REINFORCED  BY  THE 
OBSERVATION  THAT  ANTIARTHRITIC  GOLD)	  COMPOUNDS  SUCH 
AS  AURANO½N  ARE  KNOWN  AS  POTENT  INHIBITORS  OF 
THIOREDOXIN  REDUCTASE  AND  AS  EFFECTIVE  ANTIMITOCHONDRIAL 
AGENTS  
6ERY  RECENTLY  0OWIS  ET  AL  REPORTED  ON  THE  INHIBITORY 
PROPERTIES  OF  A  SERIES  OF  GOLD)))	  COMPLEXES  &IGURE  	 
INCLUDING  SOME  CONTAINING  THE  $!-0  GROUP  AGAINST  THE 
HUMAN THIOREDOXIN REDUCTASE  4RX2	 
4ABLE  CONTAINS SOME REPRESENTATIVE LITERATURE DATA OF THE 
INHIBITION  OF  4RX2  BY  THE  GOLD  COMPOUNDS  REPORTED  IN  THIS 
REVIEW
!CCORDING  TO  THESE  DATA  IT  IS  VERY  LIKELY  THAT  DIRECT 
ANTIMITOCHONDRIAL  EFFECTS  ARE  AT  THE  GROUND  OF  THE  LARGE 
PROAPOPTOTIC AND CYTOTOXIC EFFECTS PRODUCED BY ANTICANCER 
GOLD)))	 COMPOUNDS 
/THER  RECENT  STUDIES  IDENTI½ED  THE  THIOLDEPENDENT 
CATHEPSIN ENZYMES AS POSSIBLE  TARGETS  FOR NOVEL ANTICANCER 
AGENTS  4HESE  LYSOSOMAL  ENZYMES  ARE  MAINLY  CYSTEINE 
PROTEASES  RESPONSIBLE  FOR  EXTRACELLULAR  MATRIX  DEGRADATION 
BONE  RESORPTION  AND  JOINT  DESTRUCTION  4HEIR  INHIBITION  BY 
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'OLD)))	  COMPLEXES  REPRESENT  TODAY  AN  INTERESTING  FAMILY 
OF CYTOTOXIC AGENTS ! NUMBER OF STRUCTURAL DIVERSE GOLD)))	 
COMPLEXES PREPARED AND CHARACTERISED IN THE LAST  YEARS 
EXERT  OUTSTANDING  ANTIPROLIFERATIVE  EFFECTS  4HE  OBSERVED 
BIOLOGICAL  EFFECTS  ARE  MEDIATED  BY  INNOVATIVE  AND  DISTINCT 
MOLECULAR MECHANISMS  IN  DEPENDENCE OF  THE  COORDINATION 
CHEMISTRY  OF  THE  GOLD)))	  CENTRE  AND  OF  THE  NATURE  OF  ITS 
LIGANDS  2ELEVANT  ANTIMITOCHONDRIAL  EFFECTS  HAVE  BEEN 
HIGHLIGHTED !DDITIONALLY GOLD COMPLEXES CAN INHIBIT DISEASE
SPECI½C  THIOLCONTAINING  CYSTEINE  PROTEASE  CATHEPSINS 







OF  THE  $EPARTMENT  OF  #HEMISTRY  5NIVERSITY  OF  &LORENCE 
















$R  #HIARA  'ABBIANI  GRADUATED  IN  #HEMISTRY  AT  THE 








THROUGH  A  VARIETY  OF  SPECTROSCOPIC  AND  MOLECULAR  BIOLOGY 
TECHNIQUES  (ER  0H$  RESEARCH  PROJECT  CONCERNED  THE 
DEVELOPMENT  OF  NOVEL  METALLOENZYME  INHIBITORS  WITH 
PARTICULAR  FOCUS  ON  CARBONIC  ANHYDRASE  INHIBITORS  3HE  IS 
PRESENTLY HOLDING A POSTDOC POSITION TO PERFORM STUDIES ON 
THE INTERACTIONS OF METAL COMPLEXES WITH BIOMOLECULES WITH 
PARTICULAR  ATTENTION  TO  PROTEINS  AS  POSSIBLE  TARGETS  FOR  THE 
PHARMACOLOGICAL ACTIVITY OF THIS TYPE OF DRUGS
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